Childhood maltreatment increases lifetime vulnerability for psychopathology. One proposed mechanism for this association is that early maltreatment increases vigilance for and attention to subtle threat cues, persisting outside of the environment in which maltreatment occurs. To test this possibility, the present study examined neural responses to ambiguous and nonambiguous threatening facial expressions in a sample of 25 adults reporting a history of low-to-moderate levels of abuse in childhood and 46 reporting no or low levels of childhood maltreatment. The measure of neural response used was the late positive potential (LPP), a neural marker of sustained attention to motivationally salient information that is sensitive to subtle variation in emotional content. Participants passively viewed angry-neutral and fearful-neutral face blends and rated emotional intensity for each face.
Tolley
. In support of this, there is evidence that children with a history of abuse exhibit attentional biases toward threatening faces (Pollak, Klorman, Thatcher, & Cicchetti, 2001; Pine et al., 2005; Pollak & Tolley-Schell, 2003; Shackman et al., 2007) , identify threat with limited perceptual information (Pollak, Messner, Kistler, & Cohn, 2009; Pollak & Sinha, 2002) , and experience difficulties disengaging attention from facial expressions of threat (Pollak & Tolley-Schell, 2003) . And in fact, increased attention to threat may play an important role in both the development and maintenance of affective disorders (Gotlib, Krasnoperova, Yue, & Joormann, 2004; Mathews & MacLeod, 2002; Van Bockstaele et al., 2014) .
Despite evidence that CM is associated with both increased attention to threatening content and anxiety and depression, important gaps remain. First, previous research has tended to focus exclusively on attention to threat among physically and/ or sexually abused children (Pollak et al., 2001; Pollak & Tolley-Schell, 2003; Pollak et al., 2005; Shackman et al., 2007) . However, childhood emotional abuse has also been associated with enhanced neural response to threatening facial expressions among adults (van Harmelen et al., 2013) , and is more likely to contribute to cognitive vulnerabilities that place individuals at risk for psychopathology (Alloy, Abramson, Walshaw, & Neeren, 2006; Gibb & Abela, 2008; Gibb et al., 2006; Rose & Abramson, 1992) . Furthermore, emotional abuse is a more robust predictor than other forms of abuse for onset and severity of depression and anxiety (Bernet & Stein, 1999; Chapman et al., 2004; Gibb, Chelminzski, and Zimmerman, 2007; Simon et al., 2009 ). Yet few studies have included emotional abuse when examining the association between CM and attention to threat.
Additionally, previous studies have tended to employ prototypical facial expressions or emotional extremes of anger and fear to serve as threatening cues (Curtis & Cicchetti, 2011; McCrory et al., 2013; Pollak et al., 2001; Pollak & Tolley-Schell, 2003) . However, facial expressions processed in real-life social situations are often ambiguous and dynamic. In hostile environments, it may be adaptive for maltreated children to attend to threat at lower thresholds, as this could facilitate attempts to avoid abuse (Cicchetti, Toth, & Maughan, 2000; Pollak, 2003) . Outside of these environments, there is evidence that maltreated individuals are more likely to perceive and interpret threat at levels that others may not find threatening (Gibb, Schofield, & Coles, 2008; Pollak & Kistler, 2002) . However, neither of these studies included a measure of neural response to differing levels of threat.
The aim of the present study, therefore, was to examine the associations between childhood experience of abuse and neural response to ambiguous fear and anger cues in adulthood. Event-related potentials (ERPs) have been particularly useful for examining dynamic allocation of attention to emotion, due to their precise temporal resolution. Additionally, a number of ERP components are sensitive to emotional content (Foti, Hajcak, & Dien, 2009; Hajcak, Weinberg, MacNamara, & Foti, 2012) , and reflect different stages of emotional processing (Olofsson, Nordin, Sequeira, & Polich, 2008; Schupp, Flaisch, Stockburger, & Junghöfer, 2006; Weinberg & Hajcak, 2011) . For example, earlier components, such as the P300, appear to index obligatory allocation of attention to emotional stimuli (Weinberg & Hajcak, 2011) . Larger P300 amplitudes to threatening faces have consistently been observed among maltreated children compared to nonmaltreated children (Pollak et al., 2001; Pollak & Tolley-Schell, 2003; Shackman et al., 2007) . However, abnormalities in sustained attention may be particularly salient for individuals exposed to CM (Pollak et al., 2005) .
The late positive potential (LPP) is a positive deflection in the ERP waveform that is thought to reflect dynamic and sustained allocation of attentional resources to motivationally salient stimuli (Hajcak, MacNamara, & Olvet, 2010; Schupp et al., 2000; Weinberg & Hajcak, 2010 . The LPP is typically maximal over the central-parietal region of the scalp between 250 and 1,000 ms following stimulus onset (Codispoti, Ferrari, & Bradley, 2006; Foti et al., 2009; Hajcak et al., 2010; Schupp et al., 2000) . Variation in the magnitude of the LPP has been related to depression and anxiety (Foti, Olvet, Klein, & Hajcak, 2010; Kujawa, MacNamara, Fitzgerald, Monk, & Phan, 2015; Weinberg, Perlman, Kotov, & Hajcak, 2016) and has been implicated in risk for these disorders (Kujawa, Hajcak, Torpey, Kim, & Klein, 2012; Nelson, Perlman, Hajcak, Klein, & Kotov, 2015) . The LPP is of particular interest in the current study as it reflects sustained and flexible attention to salient stimuli and is sensitive to subtle variation in emotional content (Briggs & Martin, 2009; Cuthbert, Schupp, Bradley, Birbaumer, & Lang, 2000; Duval, Moser, Huppert, & Simons, 2013; Weinberg & Hajcak, 2010) . The enhanced LPP persists throughout, and even beyond, the duration of stimulus presentation (Hajcak & Olvet, 2008) , suggesting ongoing attention after stimulus offset. Furthermore, the amplitude of the LPP varies as a function of the level of emotion expressed in threat faces (Duval et al., 2013) as well other emotional expressions (Olofsson et al., 2008) . Together, these data suggest that the LPP may be a sensitive tool for investigations of the ways in which CM is associated with sustained attention to ambiguous threat in adulthood.
To that end, in this study we investigated the magnitude of the LPP elicited by facial displays of threat in adults who reported CM. To extend previous studies, we focused on young adults who reported diverse forms of abuse (e.g., physical, emotional, and sexual abuse) during childhood, and we examined LPP modulation by both ambiguous and nonambiguous facial expressions of anger and fear. Based on previous investigations of maltreated individuals Pollak & Kistler, 2002; Pollak et al., 2001; Pollak & Tolley-Schell, 2003; Shackman et al., 2007) , we predicted that adults who reported a history of abuse would rate faces as more threatening across all levels of emotional intensity. We also predicted that the gradient from neutral to 100% threatening for both self-reported ratings and neural response would be steeper for individuals who had experienced CM compared to those who reported subthreshold levels of abuse, reflecting increased sensitivity to subtle variation in threatening content Pollak & Kistler, 2002) .
Method
Participants Eighty-six participants were recruited from the McGill University psychology human participant pool or from flyers posted around the campus of McGill University. Participants received either course credit or $25 compensation for their time. All participants provided written informed consent after review of the protocol, and all procedures were approved by the Research Ethics Board at McGill University.
Data from seven participants were excluded due to excessive noise in the EEG data. An additional eight participants were excluded because they did not follow instructions during the questionnaire portion, leaving 71 participants in the final sample. The mean age of the final sample was 20.77 (SD = 2.75) years; 60 (84.5%) were female; 62.0% were Caucasian, 4.20% were Chinese, 8.50% were Arab/West Asian, 5.60% were South Asian, 4.20% were Korean, 7.0% were Hispanic, and 8.50% indicated they were another ethnicity.
Measures
Abuse was assessed using the Childhood Trauma Questionnaire-Short Form (CTQ-SF), a 28-item retrospective self-report form (Bernstein et al., 2003) . The CTQ-SF consists of five clinical scales designed to capture different forms of childhood trauma: physical abuse (α = .94), physical neglect (α = .24), emotional abuse (α = .75), emotional neglect (α = .86), and sexual abuse (α = .94). Items are rated on a 5-point scale, with responses ranging from never true to very often true. The CTQ-SF is widely used and has demonstrated good reliability and validity (Bernstein et al., 2003) and is designed to produce both dimensional and categorical assessments of maltreatment. In the current sample, the total and subscale scores were significantly skewed. Therefore, to maximize statistical power, we used the published cutoff scores for each abuse and neglect subscale (i.e., 8 for physical abuse, 9 for emotional abuse, and 6 for sexual abuse, 8 physical neglect, 10 emotional neglect) to create dichotomized CTQ-SF variables (Bernstein & Fink, 1998) . These cutoff scores have been shown to maximize accurate identification of low-to-moderate abuse cases while also keeping the false positive rate below 20%. This yielded 25 individuals from the sample who met criteria for abuse; 24 of these met criteria for emotional abuse, four met criteria for physical abuse, and nine for sexual abuse, with two individuals meeting criteria for all three forms of abuse. Of the 25 adults who met criteria for abuse, 15 and eight individuals also met criteria for emotional neglect and physical neglect, respectively. In this sample, 46 individuals did not meet cutoff criteria for any form of abuse or neglect; these participants were the comparison group (Bcontrols^) in the analyses that follow.
Demographic information was collected from participants, including age, gender, ethnicity, and approximate annual family income. Response options for annual family income were represented by 14 categories from BLess than $10,000^to B$250,000 or more^with incremental increases of $9,999 between. Demographic information for these two groups is presented in Table 1 .
All participants completed the Inventory of Depression and Anxiety Symptoms (IDAS-II; Watson et al., 2012) to assess current depression and anxiety symptoms. The IDAS-II is a 99-item factor-analytically derived self-report inventory of empirically distinct dimensions of depression and anxiety symptoms. Each item assesses symptoms over the past 2 weeks on a 5-point Likert scale ranging from 1 (not at all) to 5 (extremely). The IDAS-II has demonstrated good internal consistency, test-retest reliability, and convergent and discriminant validity with diagnoses and self-report measures in similar populations (Watson et al., 2007; Watson et al., 2012) . We include here the following seven subscales, which have been previously associated with variation in the amplitude of the LPP (e.g., Nelson et al., 2015; Weinberg & Sandre, 2017) , and which demonstrated good internal reliability in the current sample: general depression (20 items; α = .84), dysphoria (10 items; α = .87), lassitude (six items; α = .74), suicidality (six items; α = .71), social anxiety (six items; α = .79), panic (eight items; α = .84), and well-being (eight items; α = .88). Examination of these subscales allowed us to examine the extent to which groups differed in terms of symptomology and well-being, as well as to determine whether neural responses to threat were uniquely associated with CM, independent of current symptoms of anxiety and depression.
Visual stimuli
Forty-five photographs of 15 actors (eight male and seven female) were selected from the Karolinska Directed Emotional Faces database (KDEF; Lundqvist, Flykt, & Öhman, 1998) . For each actor, the prototypical neutral, angry, and fearful expressions were selected. Within each actor, two prototype images (either neutral and angry or neutral and fearful) were combined in different proportions (e.g., 100% angry, 75% angry, 50% angry, 25% angry, and 100% neutral) using Fantamorph software (Abrosoft; http://www.abrosoft.com/). In order to morph the images, control points on the face were identified on each of the two prototype photographs (e.g., corners of the eyes, pupils, eyebrows, nostrils, outline of the mouth, circumference of the face). Each morphed image represents the distance between the identified points in the two images proportional to the percentage of emotion expressed (e.g., in a 75% angry photograph, the points are located 75% closer to the points on the prototypical angry face than on the neutral face); pixel intensity values are also blended according to the proportion of the emotion represented. Faces were then cropped such that only facial expressions were visible. Specific images used in the study are listed in the Appendix. These facial blends allowed for examinations of attentional specificity to varying degrees of emotional expression, ranging from ambiguous (low levels of emotional intensity) to unambiguous expression (high levels of emotional intensity).
All stimuli were presented on a Pentium class computer using Presentation software (Version 18.1, Neurobehavioural Systems, Inc.). Participants were seated approximately 60.96 cm from the screen.
Procedure
Subsequent to verbal instructions indicating that they would be passively viewing faces of varying emotional quality, participants were seated, and electroencephalograph sensors were attached. All participants performed multiple tasks during the experiment; results from other tasks will be reported elsewhere. The order of the tasks was counterbalanced across subjects. In the current study, each trial consisted of a fixation point (random interval from 3,000 to 3,500 ms), followed by a centrally presented face (300 ms), followed by a fixation cross (random interval from 1,000 to 1,500 ms), followed by two sequentially presented rating scales. These 9-point rating scales asked participants to rate the intensity of expressions for fear and anger ranging from 1 (not at all fearful) to 9 (extremely fearful) and from 1 (not at all angry) to 9 (extremely angry).
Participants were asked to use the keyboard to indicate the intensity of the facial expression. Participants completed six practice trials (all using prototypical facial expressions modeled by actors who were not included in the experimental phase). In total, there were 135 trials, each presented once in a randomized order.
Electroencephalographic recording and data processing
Continuous EEG was recorded using a 32-electrode cap and a BrainVision actiCHamp system (Brain Products, Munich, Germany) based on the standard 10-20 layout and a ground electrode at Fpz. The electrooculogram (EOG) generated from eye movements and blinks was recorded using facial electrodes placed approximately 1cm above and below the left eye and referenced to an electrode on the back of the neck. All electrode impedances were below 5 kΩ, and data were recorded with a sampling rate of 1000 Hz using a 60-Hz low-pass filter.
Offline analysis was conducted using BrainVision Analyzer software (Brain Products, Munich, Germany). Data were referenced to an average of TP9 and TP10 and band-pass filtered with low and high cutoffs of 0.01 and 30 Hz. Eye blink and ocular corrections were conducted using EOG per a modification of the original algorithm published in Gratton, Coles, and Donchin (1983) . A semiautomatic procedure was employed to detect and reject artifacts. The criteria applied were a voltage step of more than 50.0 μV between sample points, a voltage difference of 300.0 μV within a trial, and a maximum voltage difference of less than 0.50 μV within 100ms intervals. These intervals were rejected from individual channels in each trial. Visual inspection of the data was then conducted to detect and reject any remaining artifacts.
The EEG was segmented for each trial beginning 200 ms prior to stimulus onset and continuing for 1,000 ms after stimulus onset (i.e., a time window of 1,200 ms). For each trial, a baseline of the average activity in a 200-ms window prior to stimulus onset was subtracted from every data point. ERPs were constructed by separately averaging each of the nine stimulus types (i.e., 100% fearful, 75% fearful, 50% fearful, 25% fearful, neutral, 25% angry, 50% angry, 75% angry, 100% angry). Visual inspection of grand averages across all participants confirmed that the LPP was maximal at site Pz, consistent with previous research (Baskin-Sommers, Curtin, & Newman, 2013; Schupp et al., 2000) . Therefore, the LPP was scored by averaging amplitudes at electrode Pz, where the LPP was maximal, from 400-1,000 ms after picture onset (MacNamara & Proudfit, 2014; Moser, Hajcak, Bukay, & Simons, 2006; Weinberg, Venables, Proudfit, & Patrick, 2014) .
Data analysis
All statistical analyses were conducted using SPSS General Linear Model Software (Version 23). Pearson's chi-square and independent t tests were used to compare the groups on demographic variables. Group differences in symptoms of anxiety and depression were evaluated using a one-way ANOVA. To evaluate differences in neural response to faces in the CM and control groups, data were analyzed using two 2 (group: CM or controls) × 5 (emotional intensity) mixed-model ANOVAs. Therefore, we examined group differences separately for fearful (100% fearful, 75% fearful, 50% fearful, 25% fearful, neutral) and angry (100% angry, 75% angry, 50% angry, 25% angry, neutral) faces. To examine whether the magnitude of the LPP to fearful and angry faces increased in a linear fashion among abused and control groups, we subsequently examined modulation of the LPP by emotional intensity separately within each group and face type using two five-level repeated-measures ANOVAs. Finally, group differences in ratings for each face type were analyzed using two 2 (group: CM or controls) × 5 (emotional intensity: e.g., 100% fearful, 75% fearful, 50% fearful, 25% fearful, neutral) mixedmodel ANOVAs. Whenever assumptions of sphericity in repeated-measures analyses were violated (Mauchly, 1940) , the Huynh-Feldt statistic (Huynh & Feldt, 1976 ) was used to adjust the degrees of freedom (using estimated epsilon, ε). Significant interactions were decomposed using linear polynomial contrasts, and effect sizes are reported in partial eta squared (η p 2 ). (For data and scripts for generating stimuli and performing data analyses, please contact the corresponding author.)
Results
The CM and control groups did not significantly differ on any demographic variables, including age, gender, ethnicity, and annual family income. Table 1 summarizes the demographic and clinical characteristics of the subjects. As shown in Table 1 , the group reporting CM exhibited higher symptoms of general depression, dysphoria, lassitude, insomnia, suicidality, panic, social anxiety, and traumatic intrusions, as well as lower well-being than the control group. Table 2 displays the means and standard deviations for self-reported emotional intensity ratings and LPP for fearful and angry faces.
Fear and anger ratings
Ratings of fearful faces showed a significant main effect of emotional intensity, F(2.40, 160.2) = 591.5, p < .001, η p 2 = .90. Significant linear trends were found for the effect of intensity for fearful faces, F lin (1, 67) = 967.63, p < .001, η p 2 = .93. The degree of emotional intensity also significantly influenced the ratings of anger faces, F(2.10, 140.3) = 402.81, p < .001, η p 2 = .86. A significant linear trend for the main effect of anger ratings was found, F lin (1, 67) = 602.3, p < .001, η p 2 = .90. Contrary to our hypotheses, there was no main effect of group for emotional intensity ratings of fearful, F(1, 67) = 1.22, p = .27, η p 2 = .02, or angry faces, F(1, 67) = .11, p = .74, η p 2 = .002. Furthermore, there was no interaction between group and emotional intensity ratings for fearful, F(2.39, 160.2) = .09, p = .94, η p 2 = .001, or angry faces, F(2.09, 140.3) = .55, p = .59, η p 2 = .008. These effects are depicted in Fig. 1a-b .
LPP
Response-locked ERP waveforms at electrode site Pz for abused and control groups are shown in Fig. 2 . To evaluate differences in neural response to fearful faces in the abuse and control groups, a 2 (group: CM or controls) × 5 (emotional intensity) mixed model ANOVA was conducted. There was a main effect of emotional intensity such that the magnitude of the LPP differed across fearful face types, F(2.56, 176.4) = 3.41, p = .03, η p 2 = .05, but there was no main effect of group, F(1, 69) = .30, p = .59, η p 2 = .004. The main effect of emotional intensity of fearful faces was qualified by a group x emotional intensity interaction, F(2.56, 176.4) = 2.77, p = .05, η p 2 = .04. To decompose this interaction, two five-level repeatedmeasures ANOVAs were conducted, one within each group. In the CM group, a significant main effect of emotional intensity was found for fearful faces, F(2.61, 62.55) = 5.30, p < .01, η p 2 = .18. This reflected a significant linear effect, such that, as faces increased in emotional intensity from neutral and approached fearful prototypes, the LPP elicited in abused participants similarly increased, F lin (1, 24) = 8.40, p = .008, η p 2 = .26. In contrast, in the control group, no significant effect of emotional intensity of fearful faces on the LPP was observed, F(2.21, 99.5) = 1.09, p = .35, η p 2 = .02; moreover, the linear effect was small, and nonsignificant F lin (1, 45) = 1.74, p = .19, η p 2 = .04. Subsequently, we examined differences in neural response to angry faces in the abuse and control group using a 2 (group: CM or controls) × 5 (emotional intensity) mixed-model ANOVA. There was a main effect of emotional intensity such that the magnitude of the LPP differed across angry face types, F(4, 276) = 6.25, p = .000, η p 2 = .08. However, there was no main effect of group, F(1, 69) = 0.00, p = .98, η p 2 = .00, nor was there a Group × Emotional Intensity interaction, F(4, 276) = 1.59, p = .18, η p 2 = .02. See Fig. 3 for scalp distributions of 100% emotional minus neutral faces for each face type and group.
Associations among LPP and symptoms of depression and anxiety
Lastly, correlations between LPP magnitude to each face type and symptoms of anxiety and depression were examined for abused and control groups. There were no significant associations between the magnitude of the LPP at each level of emotional intensity to any of the IDAS scales across the abused and control groups (ps > .05).
Discussion
The aim of the present study was to investigate the neural correlates of attention to ambiguous threatening faces in a sample of young adults who had experienced CM. Consistent with our hypotheses, the LPP was modulated by the intensity of fearful faces in a linear fashion among maltreated individuals, and not among individuals exposed to no CM or subthreshold CM. Specifically, as faces increased in emotional intensity and approached fearful prototypes, the LPP elicited in maltreated individuals similarly increased, consistent with previous behavioral studies Pollak & Kistler, 2002) . Moreover, this linear tracking of attention to progressively more intense or unambiguous fearful faces was observed in a sample of adults who endorsed low-to-moderate levels of any type of abuse. These data indicate that exposure to even relatively low levels of abuse may sensitize neural networks associated with threat detection, leading some individuals to exhibit increased neural sensitivity to ambiguous threat. Together, these results suggest that exposure to CM may contribute to long-term changes in the way that the brain processes threat. Our results add to the growing body of evidence indicating that cognitive dysfunctions associated with early experiences of CM persist beyond childhood and into adulthood van Harmelen et al., 2013) . Among maltreated individuals, we observed enhanced LPP amplitudes as fearful faces increased in emotional intensity, suggesting ongoing processing even in the absence of threat. This is consistent with evidence that maltreated individuals experience difficulties diverting attention away from threatening cues (Pollak & Tolley-Schell, 2003) . Attending to mild or less overt threatening social signals may be adaptive as it protects maltreated individuals from potential harm in unpredictable and threatening situations (Cicchetti et al., 2000; Pollak, 2003) . However, this ability may come at a cost- sustained threat processing may limit the encoding of other relevent emotional cues in the environment and thereby interfere with adequate emotional responding and regulation (Dodge, Pettit, Bates, and Valente, 1995; Pollak & Tolley-Schell, 2003) , potentially leading to aggressive behavior, social withdrawal, and difficulty with peer relations (Dodge et al., 1995; Humphreys, Kircanski, Colich, & Gotlib, 2016; Kim & Cicchetti, 2010; Price & Glad, 2003; Teisl & Cicchetti, 2008) . Futhermore, sustained attention toward threat may play an important role in the development (Kujawa et al., 2012; Nelson et al., 2015) and maintenance of anxiety and depression (Foti et al., 2010; Kujawa et al., 2015; Weinberg et al., 2016) .
We would note, however, that these effects were specific to fear faces, though our study used both angry and fearful stimuli. Contrary to our hypotheses, the LPP to angry faces was not modulated by emotional intensity to a greater extent in adults who reported a history of CM compared to control individuals. The pattern of results we observed here may highlight important distinctions between these displays of threat. Though anger and fear are comparable with respect to selfreported ratings of emotional intensity and arousal (Goeleven, De Raedt, Leyman & Verschuere, 2008) , these two expressions substantially differ in terms of the information they convey and the responses they elicit. Unlike angry faces, fearful facial expressions may act as more ambiguous warning signs that threat may be present in the immediate environment (Adams, Gordon, Baird, Ambady, & Kleck, 2003; Whalen, 1998) . Consistent with this, there is evidence for different patterns of attention, neural activity, and behavioral responses associated with these two facial expressions (Marsh, Ambady, & Kleck, 2005; Williams et al., 2005) . Given that fear signals are ambiguous about the source or location of danger (Whalen, 1998; Whalen et al., 2001) , the results of the present study suggest that CM may be associated with increased recruitment of neural resources when decoding whether subtle signs of threat are present in the immediate environment (Hein & Monk, 2017; McLaughlin et al., 2015) .
Results from participant self-report also indicated that participants were able to differentiate ambiguous and nonambiguous face stimuli across neutral-fearful and neutral-angry continuums. However, contrary to our hypothesis, the maltreated and control groups did not differ in their ratings of emotion expressed. The two previous studies that indicated associations between CM and increased perceptions of threat to ambiguous faces included facial stimuli that increased in 10% increments of emotion Pollak & Kistler, 2002) . In the current study, however, the degree of emotion in the faces changed in 25% increments, which may have reduced the degree of ambiguity. Despite this, adults who reported a history of CM did display a steeper increase in neural responses to threatening content in the absence of any observable emotion perception deficits. These results may therefore highlight the usefulness of ERPs in future investigations of CM and disruptions in threat processing, in that ERPs may be more sensitive to subtle variation in affect than selfreport.
Interestingly, the magnitude of the LPP to threat in adults with histories of abuse was not related to current symptoms of anxiety and depression, suggesting that sustained attention to threat following CM is not the result of ongoing emotional dysfunction. Rather, this increased attention to threat may constitute a latent vulnerability factor for future symptoms (McCrory & Viding, 2015; McCrory, Gerin, & Viding, 2017) . Consistent with this, hypersensitivity to threat can increase negative affect in response to stressors (Eldar, Ricon, & Bar-Haim, 2008; MacLeod, Rutherford, Campbell, Ebsworthy, & Holker, 2002) , and may play a role in the maladaptive coping strategies that characterize affective disorders (e.g., worry and rumination; Burkhouse, Woody, Owens, & Gibb, 2015; Siegle, Steinhauer, Thase, Stenger, & Carter, 2002) . Furthermore, evidence suggests that the magnitude of the LPP may be a useful endophenotype for internalizing disorders, indicating that enhanced neural responses to threat may reflect increased risk for first onset or recurrence of symptoms (Kujawa et al., 2016; Speed, Nelson, Auerbach, Fig. 3 Topographic maps depicting voltage differences (in μV) in abuse (left) and no abuse (right) groups for 100% fear minus neutral and 100% anger minus neutral faces, between 400-1,000 ms, following image onset. (Color figure online) Nelson et al., 2015; Weinberg et al., 2014) . Thus, it is possible that an enhanced LPP associated with CM may be a neural marker of risk that impairs adaptation to stressful life events and predisposes individuals to psychopathology.
While the current study focused on associations between neural response to threat and CM, as well as heightened depressive and anxious symptoms in a group reporting CM, emerging evidence suggests that early life exposure to abuse may be a causal risk factor for virtually all commonly occurring forms of psychopathology (Keyes et al., 2012; Vachon, Krueger, Rogosch, & Cicchetti, 2015) . Heightened threat sensitivity may operate as a specific mechanism of risk for future internalizing psychopathology in those who have experienced CM; it will be important for future studies to consider associations with externalizing psychopathology as well (McLaughlin, 2016; McLaughlin & Lambert, 2017) . The current study was not sufficiently powered to examine associations between specific types of abuse and variation in attention to threat. Given that the various forms of abuse and neglect frequently co-occur , future investigations with larger sample sizes will need to carefully consider links between specific forms of CM, neural responses to threat, and diverse forms of psychopathology.
Limitations of the study suggest directions for future research. First, reports of CM were measured retrospectively, and may have been subject to recall or response biases (Hardt & Rutter, 2004) . However, a potential advantage of self-report measures is that they may identify CM experiences that were never formally reported or documented (London, Bruck, Ceci, & Shuman, 2005) . Furthermore, the CTQ focuses on specific behavioral experiences or events of abuse, which may be more accurate than global beliefs of perceived abuse (Brewin, Andrews, & Gotlib, 1993) . Second, our sample consisted of a predominately female university student population, which may limit the generalizability of the current findings. Future research will be needed to replicate the current study's findings in a more diverse sample of young adults. Third, our sample consisted primarily of individuals who endorsed experiences of emotional abuse; thus, we could not examine the extent to which specific forms of abuse might be more strongly linked to threat sensitivity. However, the current study's results complement previous research (Pollak et al., 2001; Pollak & Tolley-Schell, 2003; Pollak et al., 2005; Shackman et al., 2007) by demonstrating that emotional abuse in childhood may also have long-term implications for threat sensitivity in adulthood. Fourth, our study was also underpowered to compare the magnitude of the LPP elicited by each level of emotional intensity between abused and control groups. Nonetheless, we observed a significant and large linear effect of emotional intensity on the magnitude of the LPP elicited by fearful faces in the CM group (η p 2 = .26; Cohen, 1992; Miles & Shevlin, 2001) , but not in the control group (η p 2 = .04). Future studies with larger samples might consider examining whether individuals exposed to CM demonstrate enhanced neural responses to threatening faces of different emotional intensities compared to individuals with no CM history.
In sum, the results of this study suggest that CM is associated with increased sensitivity to subtle variation in fearful content. Future prospective research is needed to examine the extent to which CM leads to functional variation in orienting and sustained attention to threat, and whether increased attention to threat remains a relatively stable and trait-like risk factor for social deficits and psychopathology. Furthermore, neural markers of sustained attention to threat, such as the LPP, may be helpful in future studies seeking to clarify causal relationships between CM and the onset of psychopathology. Understanding the extent to which CM influences cognitive and affective functioning will be important in generating empirically-informed interventions that can ameliorate the long-term effects of abuse on development.
